TGF-beta1 RNA interference in mouse primary dura cell culture: downstream effects on TGF receptors, FGF-2, and FGF-R1 mRNA levels.
Transforming growth factor (TGF)-beta1 and fibroblast growth factor (FGF)-2 have both been shown to have significant roles in the regulation of murine calvarial suture fusion. Methods to decrease gene expression of these cytokines and their respective receptors have been established, but because of side effects, clinical applications are limited. In this study, the authors examined the effect of TGF-beta1-specific small interfering RNA (siRNA) on the messenger RNA (mRNA) expression of TGF-beta1, its TGF-betaR1 and TGF-betaR2 receptors, and FGF-2 and its R1 receptor in murine dura cells. A primary dura cell line was established from CD-1 mice. Transfection efficiency using Lipofectamine was determined using BLOCKiT. Dura cells were transfected with serial concentrations of TGF-beta1 siRNA to determine the optimal dose. In subsequent experiments, cells were transfected with 16 nM TGF-beta1 siRNA and harvested on posttransfection days 4, 7, 10, and 14 for RNA isolation and quantitative polymerase chain reaction. Optimal inhibition of TGF-beta1 mRNA expression was achieved at 16 nM siRNA. On posttransfection day 4, TGF-beta1 mRNA levels were significantly decreased but returned to baseline by day 14. TGF-betaR1 mRNA expression remained unaffected by transfection throughout the time course. However, TGF-betaR2, FGF-2, and FGF-R1 demonstrated significant inhibition of mRNA expression on posttransfection day 4. These results indicate that TGF-beta1 siRNA has the potential to alter the murine dura cytokines responsible for suture fusion in vitro. Manipulating underlying cranial suture biology with siRNA technology may ultimately allow control over suture fusion. This intervention may ultimately function as an effective adjunct to surgical intervention for craniosynostosis.